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(54) PLASMA ETCHING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma etching apparatus 
for locally etching the surface of a workpiece. 
SOLUTION: A microwave of 2.45GHz generated by a magnetron 1 is 
applied through a waveguide 2 to a CF4-02 mixed gas flowing in a 
reactive gas feed pipe 3 to excite the reactive gas into a plasma. The 
plasma gas is applied to a protrusion 5a of a wafer 5 from a nozzle 4. 
A reaction product produced during etching is sucked into a suction 
hole 6a of a reaction product exhaust pipe 6 coaxially disposed round 
the feed pipe 6 and exhausted out. To locally etch the surface of the 
Si wafer 5, it is sucked and fixed to a movable table 7 and the table is 
moved in directions x, y and 9 by a driving means 8. Since the suction 
hole 6a of the pipe 6 is disposed near the nozzle 4 of the feed pipe, 
the reaction product can be immediately exhausted. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The plasma etching system which is formed in the periphery of a reactant gas supply means to supply the 
plasma-ized reactant gas to said etching substance front face in the plasma etching system which etches an etching 
substance by the plasma-ized reactant gas, and this reactant gas supply means, and is characterized by having a 
resultant attraction means to attract the resultant of the reactant gas and the etching substance which were plasma-ized. 
[Claim 2] The plasma etching system of claim 1 characterized by making the cross-sectional area of the outlet of a 
reactant gas supply means smaller than the surface area of an etching substance. 

[Claim 3] The plasma etching system according to claim 1 characterized by making the atmospheric pressure of the 
attraction opening periphery side of a resultant attraction means into an atmospheric pressure. 

[Claim 4] The plasma etching system of claim 1 characterized by forming a resultant attraction means in the periphery 
of a reactant gas supply means in the shape of the multiplex same axle. 

[Claim 5] The plasma etching system of claim 1 characterized by constituting a reactant gas supply means and a 
resultant attraction means from a quartz. 

[Claim 6] Reactant gas is the plasma etching system of claim 1 characterized by changing from the mixed gas which 
added oxygen to the gas containing a fluorine. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a plasma etching system and the plasma etching system which can 

etch the front face of an etching substance locally especially. 

[0002] 

[Description of the Prior Art] When carrying out plasma etching of the front face of etching substances, such as a 
silicon wafer, until now, exposing an etching substance into the reactant gas which carried out plasma excitation, and 
etching the whole etching substance front face into predetermined thickness is proposed plentifiilly. 
[0003] On the other hand, it replaces with the technique which etches the whole front face of an etching substance 
simultaneously, and the front face of etching substances, such as a silicon wafer and SOI (silicon on insulator), is 
etched locally, it is made thin or the plasma etching system of (web thinning) and the downstream mold which carries 
out flattening is proposed in recent years (for example, JP,6-5571,A). 

[0004] Said proposed plasma etching system is equipped with the insulator which limits a plasma chamber cavity, a 
means to supply reactant gas in this plasma chamber cavity, a high frequency power supply means to plasma-ize 
reactant gas, the means that carries out plasma etching of the local field of an etching substance, and the X-Y impaction 
efficiency means to which an etching substance is moved. 

[0005] And said X-Y migration means equips the pars basilaris ossis occipitalis of this housing with the exhaust air 
means for carrying out evacuation of the resultant while hold immobilization is carried out into housing. According to 
the plasma etching system equipped with said structure, it becomes possible by moving an etching substance with XY 
migration means to etch the front face of an etching substance locally. 

[0006] However, since the configuration exhausted from the exhaust air means which prepared the resultant generated 
during etching in the pars basilaris ossis occipitalis of housing is adopted, it is difficult to exhaust a resultant promptly. 
And in order to pass through the inside of housing, an exhaust air path becomes long, this resultant may stick to a 
housing wall during exhaust air, and the resultant exhausted may cause contamination at the time of etching next time. 
[0007] 

[Problem(s) to be Solved by the Invention] Locally, in the plasma etching system which can be etched, the exhaust air 
path of this invention of a resultant is short, and is in the point of offering the plasma etching system which raised 
exhaust air speed. 
[0008] 

[Means for Solving the Problem] In the plasma etching system which etches an etching substance by the plasma-ized 
reactant gas, it is prepared in the periphery of the reactant gas supply line which supplies the plasma-ized reactant gas 
to said etching substance front face, and this reactant gas supply line, and is characterized by having the resultant 
siphon which attracts the resultant of the reactant gas and the etching substance which were plasma-ized. In order to 
etch an etching substance front face locally, the cross-sectional area of the outlet of a reactant gas supply line is made 
smaller than the surface area of an etching substance. 
[0009] 

[Example] This invention is explained based on drawing 1 . In the plasma etching system 10 shown in drawing 1 , 1 is 
a magnetron and generates 2. 45 GHz microwave. The microwave generated from this magnetron 1 is led to a 
waveguide 2. 3 is a reactant gas supply line, and it has combined with said waveguide 2, and this reactant gas supply 
line 3 impresses microwave to the reactant gas which flows said reactant gas supply line 3 from said waveguide 2, and 
plasma-izes reactant gas. 

[0010] The nozzle 4 is formed at the head of said reactant gas supply line 3, and the reactant gas plasma-ized from this 
nozzle 4 is emitted. 

[001 1] 5 is a silicon wafer which is an etching substance, and said nozzle 4 is approached and located above a silicon 
wafer 5 so that this silicon wafer 5 can be etched locally. And in order to etch said silicon wafer 5 locally, said nozzle 4 



is equipped with the outlet of the cror xtion smaller than the surface area of nlicon wafer 5. 
[0012] 6 is the resultant exhaust pipe iv,imed so that the periphery of said reacu^t gas supply line 3 might be 
surrounded in the shape of the same axle, and the end of this resultant exhaust pipe 6 is connected with the vacuum 
. pump which is not illustrated, it attracts the resultant generated during etching from attraction opening 6a of this 
resultant exhaust pipe 6, and exhausts it to the exterior. 

[0013] 7 is the etching substance movable carriage which can fix a silicon wafer 5 with a vacuum adsorption means 
etc., moves to the direction of a x axis, and y shaft orientations by the driving means 8, and can be rotated now in the 
direction of theta. 

[0014] 9 is housing made from stainless steel which holds the point containing the nozzle 4 of said reactant gas supply 
line 3, the point containing attraction opening 6a of the resultant exhaust pipe 6, a silicon wafer 5, a movable carriage 7, 
etc., and the inside of this housing 9 is maintained at atmospheric pressure (760torr). 

[0015] It sets to the plasma etching system 10 of the downstream mold equipped with the above configuration, and is 
reactant gas 4, for example, CF. Microwave with a frequency of 2.45GHz is impressed and plasma-ized from said 
waveguide 2 to the mixed gas (CF4+02) which mixed oxygen. If this plasma-ized reactant gas is irradiated from the 
nozzle 4 of said reactant gas supply line 3 at heights 5a of a silicon wafer 5, the plasma-ized reactant gas will act on 
heights 5 a of a silicon wafer 5, and etching will be performed. 

[0016] On the other hand, heights 5a of said silicon wafer 5 is etched by the plasma-ized reactant gas, for example, F*, 
(fluorine radical), the gas (x= 4) of SiFx which is the resultant generated during etching is attracted from attraction 
opening 6a of said resultant exhaust pipe 6, and differential pumping is carried out through the resultant exhaust pipe 6. 

[0017] Usually constituting from a quartz is suitable for said reactant gas supply line 3 and the resultant exhaust pipe 6. 

[0018] By the way, 02/CF4 which are said reactant gas in this plasma etching system The rate of flow rate of mixed 
gas is SiOFX (X=l-4) or more in one. Deposition arises, and by heights 5a of the front face of a silicon wafer 5, this 
deposition film is thin and becomes thick in a crevice. 

[0019] Although local etching of the front face of a silicon wafer 5 is performed through this deposition film, an etch 
rate is influenced by thickness, in this case, and there is an inclination to fall. Then, 02/GF4 If a mixing ratio uses the 
field of 1-2, the etch rate of heights 5a of a silicon wafer 5 hardly falls, but an etch rate will fall to 1 / 2 - 1/5, and 
flattening on the front face of silicon will be promoted only for a crevice. 

[0020] An example in case the aperture of a nozzle 4 etches a silicon wafer 5 with the plasma etching system by said 
configuration hereafter through the reactant gas supply line which is 10mm is explained. 100W, the microwave 
frequency of 2.45GHz, housing internal pressure 760Torr, and a quantity of gas flow are microwave power 02 20sccm- 
(s) and CF4 Under the conditions of 15sccm(s) After performing plasma-etching processing only near the heights of the 
silicon wafer with a diameter of 8 inches which measured irregularity beforehand for 2 minutes, A silicon wafer is 
moved to another reactant gas supply line (not shown), and it is 02. Plasma treatment was performed for the nozzle 
which is made to stop gas and by which the plasma is irradiated all over a wafer for switch 10 seconds. 
[0021] The thing with 30 micrometers of change of the thickness of the silicon wafer before processing was able to 
realize flattening which fell to 0.1 micrometers as a result of this processing. Moreover, the wafer front face after 
processing also found that a mirror plane was acquired. In said example, although only the resultant exhaust pipe was 
formed as an exhaust air means, an exhaust air means may be added and formed in the pars basilaris ossis occipitalis of 
housing 9 if needed. By this, the residue object in housing 9 can be beforehand exhausted before etching initiation. 
[0022] as the reactant gas which contains a fluorine in said example - CF4 although used — everything but said 
reactant gas - as a type of gas ~ SF4, NF3, SF6, CF2 C12, CFC13, CF3 CI, C two F6, and C three F8 etc. - even if it 
uses the mixed gas which added oxygen for the reactant gas containing a fluorine, it can carry out. Moreover, although 
the example prepared in the periphery of a reactant gas supply line in the shape of the one-piece same axle explained 
the resultant exhaust pipe in said example, a resultant exhaust pipe may be formed in two or more piece multiplex, and 
this can perform differential pumping of a resultant covering a larger area. 
[0023] 

[Effect of the Invention] Since this invention plasma etching system has arranged the resultant attraction means near 
the **** of a reactant gas supply means and it can exhaust a resultant promptly when local etching is performed, the 
thickness of the deposit deposited on an etching substance front face at the time of said etching decreases, and it 
becomes possible [ attaining the high etch rate of the heights on the front face of an etching substance ]. Moreover, 
since adsorption to the housing wall of a resultant can be reduced, the effect of the resultant at the time of next etching 
can be prevented. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section sectional view of this invention plasma etching system. 
[Description of Notations] 

1 Magnetron 

2 Waveguide 

3 Reactant Gas Supply Line 

4 Nozzle 

5 Wafer 

6 Resultant Exhaust Pipe 

7 Movable Carriage 

8 Movable Carriage Driving Means 

9 Housing 
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DRAWINGS 



[Drawing 1] 
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